Plasma wave profiles of bow shock crossings at ion acoustic frequencies exhibit "feet" or "pedestals," just as magnetic field profiles do. These ion acoustic feet, consisting of increases in ion wave amplitude over background, are observed in front of virtually all quasi-perpendicular shocks, regardless of Mach number, but are closely associated with magnetic feet and reflected ions circulating around the ambient upstream field at supercritical shocks. Observed gyroradii of the reflected ions have been found to be commensurate with the thicknesses of the magnetic feet, which consist of increases in average field magnitude just outside the main shock ramps in front of supercritical shocks. We now find that estimated scale lengths, that is, gyroradii, of reflected protons are proportional to the thicknesses of acoustic wave feet in all cases, indicating that such protons are probably universally present at subcritical as well as supercritical shocks, although the protons are observed only sporadically because of instrumental limitations. The mere presence or absence of reflected ions in front of a shock may therefore be an insufficient diagnostic of the shock's status with respect to criticality and ion dissipation.
INTRODUCTION

If we define critical Mach number Mc as the value
above which resistivity alone cannot account for the dissipation necessary to limit shock steepening, then the reflection of some incoming ions offers an additional, nonresistive way of diverting directed flow energy. In fact, the reflected ion component of particle distributions in a quasi-perpendicular, supercritical shock is known to constitute an essential element in the shock dissipation process [Goodrich, 1985] ISEE instrument relative to the local ambient magnetic field was not always favorable to detection of reflected particles. The plasma wave detectors of ISEE 1 and 2, in contrast, are sensitive to ion acoustic noise, some or all of which could be produced by ion-ion or other interaction arising from the presence of a reflected population, and are essentially indifferent to the orientation limitations that affect the particle instruments. Furthermore, the presence of plasma wave energy as a component of the typical shock profile has long been established [Fredricks et al., 1968] , and more than a decade ago spectral surveys of the earth's bow shock with IMP 6 data were presented by Rodriguez and Gurnett [1975] , who displayed plasma waves as clear markers of the bow shock, measured the spectral densities of the signals, and noted the presence of precursors in the ion acoustic frequency range.
We have been examining the ISEE plasma wave data, focusing on selected sections of the ISEE detectors' spectral ranges and on shocks of various parameter classifications. In the course of our investigation of low Mach number bow shock crossings, we have found that plasma wave "feet' are universal features of our shock profiles. In the following, we report on these observations, present a few examples, and discuss a basis for arguing that the ion wave feet are credible indicators of the presence of secondary populations of reflected ions. 
